A new class of bacterial RNA polymerase inhibitor affects nucleotide addition.
RNA polymerase (RNAP) is the central enzyme of gene expression. Despite availability of crystal structures, details of its nucleotide addition cycle remain obscure. We describe bacterial RNAP inhibitors (the CBR703 series) whose properties illuminate this mechanism. These compounds inhibit known catalytic activities of RNAP (nucleotide addition, pyrophosphorolysis, and Gre-stimulated transcript cleavage) but not translocation of RNA or DNA when translocation is uncoupled from catalysis. CBR703-resistance substitutions occur on an outside surface of RNAP opposite its internal active site. We propose that CBR703 compounds inhibit nucleotide addition allosterically by hindering movements of active site structures that are linked to the CBR703 binding site through a bridge helix.